PARATHYROID DISORDERS
(See also Chap. 424)

Hypoparathyroidism An overt myopathy due to hypocalcemia rarely
occurs. Neuromuscular symptoms are usually related to localized or
generalized tetany. Serum CK levels may be increased secondary to muscle damage from sustained tetany. Hyporeflexia or areflexia is usually
present and contrasts with the hyperreflexia in hyperparathyroidism.
ADRENAL DISORDERS
(See also Chap. 406) Conditions associated with glucocorticoid excess
cause a myopathy; in fact, steroid myopathy is the most commonly
diagnosed endocrine muscle disease. Glucocorticoid excess, either
endogenous or exogenous (see “Drug-Induced Myopathies,” below),
produces various degrees of proximal limb weakness. Muscle wasting
may be striking. A cushingoid appearance usually accompanies clinical
signs of myopathy. Histologic sections demonstrate muscle fiber atrophy, preferentially affecting type 2b fibers, rather than degeneration
or necrosis of muscle fibers. Adrenal insufficiency commonly causes
muscle fatigue. The degree of weakness may be difficult to assess but is
typically mild. In primary hyperaldosteronism (Conn’s syndrome), neuromuscular complications are due to potassium depletion. The clinical
picture is one of persistent muscle weakness. Long-standing hyperaldosteronism may lead to proximal limb weakness and wasting. Serum CK
levels may be elevated, and a muscle biopsy may demonstrate degenerating fibers, some with vacuoles. These changes relate to hypokalemia
and are not a direct effect of aldosterone on skeletal muscle.
PITUITARY DISORDERS
(See also Chap. 403) Patients with acromegaly usually have mild
proximal weakness without muscle atrophy. Muscles often appear
enlarged but exhibit decreased force generation. The duration of acromegaly, rather than the serum growth hormone levels, correlates with
the degree of myopathy.
DIABETES MELLITUS
(See also Chap. 417) Neuromuscular complications of diabetes mellitus are most often related to neuropathy, with cranial and peripheral
nerve palsies or distal sensorimotor polyneuropathy. Diabetic amyotrophy is a clumsy term because the condition represents a neuropathy
affecting the proximal major nerve trunks and lumbosacral plexus.
More appropriate terms for this disorder include diabetic proximal
neuropathy and lumbosacral radiculoplexus neuropathy.
The only notable myopathy of diabetes mellitus is ischemic infarction of leg muscles, usually involving one of the thigh muscles but
on occasion affecting the distal leg. This condition occurs in patients
with poorly controlled diabetes and presents with abrupt onset of
pain, tenderness, and edema of one thigh. The area of muscle infarction is hard and indurated. The muscles most often affected include
the vastus lateralis, thigh adductors, and biceps femoris. Computed
tomography (CT) or MRI can demonstrate focal abnormalities in the
affected muscle. Diagnosis by imaging is preferable to muscle biopsy,
if possible, as hemorrhage into the biopsy site can occur.
VITAMIN DEFICIENCY
Vitamin D deficiency (Chap. 96e) due to decreased intake, decreased
absorption, or impaired vitamin D metabolism (as occurs in renal disease) may lead to chronic muscle weakness. Pain reflects the underlying
bone disease (osteomalacia). Vitamin E deficiency may result from
malabsorption. Clinical manifestations include ataxic neuropathy
due to loss of proprioception and myopathy with proximal weakness.

MYOPATHIES OF SYSTEMIC ILLNESS
Systemic illnesses such as chronic respiratory, cardiac, or hepatic
failure are frequently associated with severe muscle wasting and complaints of weakness. Fatigue is usually a more significant problem than
weakness, which is typically mild.
Myopathy may be a manifestation of chronic renal failure
(CRF), independent of the better known uremic polyneuropathy.
Abnormalities of calcium and phosphorus homeostasis and bone
metabolism in chronic renal failure result from a reduction in
1,25-dihydroxyvitamin D, leading to decreased intestinal absorption
of calcium. Hypocalcemia, further accentuated by hyperphosphatemia
due to decreased renal phosphate clearance, leads to secondary hyperparathyroidism. Renal osteodystrophy results from the compensatory
hyperparathyroidism, which leads to osteomalacia from reduced calcium availability and to osteitis fibrosa from the parathyroid hormone
excess. The clinical picture of the myopathy of CRF is identical to that
of primary hyperparathyroidism and osteomalacia. There is proximal
limb weakness with bone pain.
Gangrenous calcification represents a separate, rare, and sometimes
fatal complication of CRF. In this condition, widespread arterial calcification occurs and results in ischemia. Extensive skin necrosis may
occur, along with painful myopathy and even myoglobinuria.

DRUg-INDUCED MYOPATHIES
Drug-induced myopathies are relatively uncommon in clinical practice with the exception of those caused by the cholesterol-lowering
agents and glucocorticoids. Others impact practice to a lesser degree
but are important to consider in specific situations. Table 462e-11
provides a comprehensive list of drug-induced myopathies with their
distinguishing features.
MYOPATHY FROM LIPID-LOWERINg AgENTS
All classes of lipid-lowering agents have been implicated in muscle
toxicity, including fibrates (clofibrate, gemfibrozil), HMG-CoA reductase inhibitors (referred to as statins), niacin (nicotinic acid), and
ezetimibe. Myalgia, malaise, and muscle tenderness are the most common manifestations. Muscle pain may be related to exercise. Patients
may exhibit proximal weakness. Varying degrees of muscle necrosis
are seen, and in severe reactions rhabdomyolysis and myoglobinuria
occur. Concomitant use of statins with fibrates and cyclosporine is
more likely to cause adverse reactions than use of one agent alone.
Elevated serum CK is an important indication of toxicity. Muscle
weakness is accompanied by a myopathic EMG, and muscle necrosis
is observed by muscle biopsy. Severe myalgias, muscle weakness, significant elevations in serum CK (>three times baseline), and myoglobinuria are indications for stopping the drug. Patients usually improve
with drug cessation, although this may take several weeks. Rare cases
continue to progress after the offending agent is discontinued. It is
possible that in such cases the statin may have triggered an immunemediated necrotizing myopathy, as these individuals require aggressive immunotherapy (e.g., prednisone and sometimes other agents)
to improve and often relapse when these therapies are discontinued.
Interestingly, antibodies directed against the 100-kDa HMG-CoA
reductase receptor on muscle fibers have been identified in many of
these cases.
gLUCOCORTICOID-RELATED MYOPATHIES
Glucocorticoid myopathy occurs with chronic treatment or as “acute
quadriplegic” myopathy secondary to high-dose IV glucocorticoid use.
Chronic administration produces proximal weakness accompanied by
cushingoid manifestations, which can be quite debilitating; the chronic
use of prednisone at a daily dose of ≥30 mg/d is most often associated
with toxicity. Patients taking fluorinated glucocorticoids (triamcinolone, betamethasone, dexamethasone) appear to be at especially high
risk for myopathy. In chronic steroid myopathy, the serum CK is
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Hyperparathyroidism Muscle weakness is an integral part of primary
and secondary hyperparathyroidism. Proximal muscle weakness,
muscle wasting, and brisk muscle stretch reflexes are the main features
of this endocrinopathy. Some patients develop neck extensor weakness
(part of the dropped head syndrome). Serum CK levels are usually
normal or slightly elevated. Serum parathyroid hormone levels are
elevated. Serum calcium and phosphorus levels show no correlation
with the clinical neuromuscular manifestations. Muscle biopsies show
only varying degrees of atrophy without muscle fiber degeneration.

Progressive external ophthalmoplegia is a distinctive finding. It has not 462e-19
been established that deficiency of other vitamins causes a myopathy.

